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(54) BACKLIGHT AND LIQUID CRYSTAL DISPLAY DEVICE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To reduce thickness and to improve mass- 
productivity with simple constitution by providing a light beam deflecting 
body deflecting and emitting light toward a polarized light separating 
body so that polarized light separating action may be maximum between 
a light transmission body and the polarized light separating body. 
SOLUTION: This backlight is constituted of a light source 1, the light 



deflecting body 4 intervening between the body 2 and a polarized light 
separating film, and deflecting the light from the direction 5 to the 2nd 
specified direction 8 where the polarized light separating action of the 
separating body 3 is maximum and emitting it toward the separating 
body 3. The shape of the body 2 is made nearly like a plate and provided 
with a light scattering means. As for the light scattering means, a light 
scattering layer is provided on the emitting surface of the body 2 by 
printing, etc., and optically brought into contact or the light scattering 

layer 7 is provided on the surface on an opposite side to the emitting surface of the body 2 by printing, etc., and 
optically brought into contact. 



transmission body 2 from a side surface of which the light from the light 
source 1 is made incident and which emits the directive light having 
maximum intensity to the 1st specified direction 5, the polarized light 
separating body 3 having planar layer structure, and the light beam 
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CLAIMS 



[Claim(s)] 

[Claim 1] The light source and the transparent material which carries out incidence of the light from this 
light source from a side face, and carries out outgoing radiation of the directive light which has the 
maximum reinforcement in the 1st predetermined direction, the beam-of-light deviation object which it 
intervenes between the polarization segregant which has plane multilayer structure, and said transparent 
material and polarization segregant, and the light of said 1st predetermined direction is deflected in the 
2nd predetermined direction in which the polarization segregation of a polarization segregant serves as 
max, and acts as Idemitsu towards a polarization segregant — since — the becoming back light. 
[Claim 2] The back light according to claim 1 whose configuration a transparent material is abbreviation 
plate-like and the outgoing radiation side of a transparent material or whose outgoing radiation side is 
either in which the field of the opposite side of the outgoing radiation side of a transparent material or 
an outgoing radiation side is a split face, or the interior of a transparent material has light-scattering 
nature by the light-scattering layer touching the field of the opposite side optically as a light-scattering 
means in a transparent material. 

[Claim 3] The back light according to claim 2 which is the prism sheet with which a beam-of-light 
deviation object has the concave convex which, as for the cross-section configuration side by the side 
of a transparent material, and/or a transparent material side, the cross-section configuration of the 
opposite side becomes from two or more unit prism. 

[Claim 4] A back light given in any 1 term of claims 1-3 which the layer which the plane multilayer 
structure of a polarization segregant adjoins becomes from the three or more-layer layer from which a 
refractive index differs mutually. 

[Claim 5] A back light given in any 1 term of claims 1-4 in which a polarization segregant has the 
rotatory-polarization selection layer which consists of a cholesteric-liquid-crystal layer, and lambda / 4 
phase contrast layers. 

[Claim 6] A back light given in any 1 term of claims 1-3 which the plane multilayer structure of a 
polarization segregant becomes from the three or more-layer layer from which the refractive-index 
difference between the adjoining layers in one direction and the refractive-index difference between the 
adjoining layers in the direction of another side differ in the optical oscillating direction of the 2-way 
which intersects perpendicularly mutually in a flat surface. 

[Claim 7] The liquid crystal display using a back light given [ as the tooth-back light source of a liquid 
crystal cell ] in any 1 term of claims 1-6. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the back light with sufficient efficiency for light 

utilization used for a liquid crystal display etc., and a liquid crystal display. 

[0002] 

[Description of the Prior Art] In recent years, there is a remarkable thing in the spread of the liquid 
crystal displays using the back light as a display, and the liquid crystal display which is carrying out 
current spread is a method which modulates polarization light (it has obtained by making a polarizing 
plate penetrate light) in a liquid crystal layer. The typical configuration of the conventional back light and 
a liquid crystal display is shown in drawing 1 1 . If an operation of the back light conventional in this 
drawing is explained, the light by which outgoing radiation was carried out from the light source 21 will 
advance carrying out incidence to a transparent material 22, and repeating total reflection. A part of 
light which advances the inside of a transparent material can change a travelling direction with the light- 
scattering object 23, and it carries out outgoing radiation out of a transparent material. It is used as 
illumination light of the liquid crystal cell 30 which it was reflected with the reflective sheet 24 and the 
light which carried out outgoing radiation to drawing down from the transparent material was again 
returned to the interior of a transparent material, was condensed with the prism sheet 26 on the other 
hand after diffusing the light which carried out outgoing radiation to the drawing upper part with the 
diffusion sheet 25, and was pinched with polarizing plates 31 and 32 in the front flesh side. And it is used 
as the tooth-back light source of the liquid crystal cell 30 which had the front flesh side pinched with 
polarizing plates 31 and 32. Moreover, drawing 12 and drawing 1313 are also the configurations that a 
conventional back light and a conventional liquid crystal display are shown, and the diffusion sheet 25, 
the prism sheet 26, and sequence became reverse to drawing 1 1 in the back light in drawing 12 , and the 
prism side of a prism sheet turned to the transparent material side. Moreover, it is the configuration of 
having piled up another prism sheet 26a which has the triangle pole prism which intersects 
perpendicularly with the sense of the triangle pole prism of the prism sheet 26 on the prism sheet 26 in 
the back light in drawing 13 . 

[0003] However, the polarizing plate by which current use is carried out had the low use effectiveness 
of light, in order to absorb the abbreviation one half of incident light. So, in order to make it satisfying 
brightness, incidence of more light was carried out to the polarizing plate. However, the power 
consumption of the light source not only increases that much, but the heat from the light source had a 
bad influence on liquid crystal, and there were various serious problems of being hard coming to see a 
display. 

[0004] Various proposals like a less or equal have been made until it results [ from such a viewpoint ] in 
current. While was separated using the polarization segregant which divides the unpolarized light from 
the light source into the two linearly polarized lights which are in orthogonality relation mutually, and 
they also reuse the polarization light of another side while using polarization light directly. That is, it is 
carrying out incidence of polarization component of one of the two to a liquid crystal cell among the 
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polarization components separated by the polarization segregant, returning the polarization component 
of another side to a light source side, leading the light to a polarization segregant again by reflection etc., 
and reusing it, and is the technique which raises efficiency for light utilization. 
** A polarization eliminator separates the technique of the indication to JP,4-1 84429.A into two 
polarization light which is in orthogonality relation mutually about the unpolarized light from light 
equipment, and carry out outgoing radiation of one polarization light towards a direct liquid crystal cell, 
make it reflect and reuse it as a light source light again, after returning and converging another 
polarization light on a light source side. 

** In the back light of the indication to JP,6-265892,A, to the optical outgoing radiation side side of a 
field-like transparent material, establish a beam-of-light deviation object with which the light which 
carries out outgoing radiation becomes almost perpendicular to a field-like transparent material front 
face, and arrange a polarization separation means on it further. 

** Arrange a polarization segregant to the outgoing radiation side side of the parallel flux of light-ized 
component which becomes JP, 7-261 1 22,A from the light-scattering transparent material which includes 
the volume field which has a wedge-like cross section in the back light of an indication again. 
[0005] 

[Problem(s) to be Solved by the Invention] However, there were the following problems in each above- 
mentioned conventional technique. ** For the liquid crystal display of a projection mold, a technique 
needs a spatial tooth space and cannot apply the configuration of the lighting system to the liquid 
crystal display of the flat-surface mold with which thin shape-ization is demanded. ** It was hard to call 
it what it was difficult for for the structure of a polarization segregant to be complicated although the 
efficiency for light utilization which was excellent when, as for the polarization segregant, the cross 
section formed a polarization detached core in the slant face of a pillar-shaped triangle-like prism array, 
although a technique is suitable for thin shape-ization is acquired, and for especially a cross section to 
form a polarization detached core in a part for the slant surface part of a pillar-shaped triangle-like 
prism array, and was excellent in mass-production nature. ** Although the outstanding efficiency for 
light utilization was acquired when the parallel flux of light-ized component which consists of a specific 
light-scattering transparent material including the volume field which has a wedge-like cross section as 
a transparent material was used, it is difficult for a technique to make a light-scattering transparent 
material into specific light-scattering ability, and it was hard to be called what can generally be used. 
[0006] Then, the purpose of this invention is offering a polarization separation film as a polarization 
segregant which can also make thickness thin with a comparatively easy configuration, and is excellent 
in mass-production nature, and can improve the use effectiveness of light. 
[0007] 

[Means for Solving the Problem] In order to solve the above-mentioned technical problem then, the 
back light of this invention The light source and the transparent material which carries out incidence of 
the light from this light source from a side face, and carries out outgoing radiation of the directive light 
which has the maximum reinforcement in the 1st predetermined direction, It intervened between the 
polarization segregant which has plane multilayer structure, and said transparent material and 
polarization segregant, and constituted from a beam-of-light deviation object which the light of said 1st 
predetermined direction is deflected in the 2nd predetermined direction in which the polarization 
segregation of a polarization segregant serves as max, and acts as Idemitsu towards a polarization 
segregant. Consequently, the use effectiveness of the light from the light source improves. Moreover, 
since the polarization segregant of this invention is a plane, thickness is not thinly bulky, either and it is 
made as for it to a thin back light. In addition, as a light-scattering means in a transparent material, the 
light-scattering layer touches the field of the opposite side optically, or the field of the opposite side is 
a split face, or a transparent material is a configuration is abbreviation plate-like and good [ an outgoing 
radiation side or an outgoing radiation side / the outgoing radiation side of a transparent material, or an 
outgoing radiation side ] for the interior of a transparent material to use what has light-scattering nature. 
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Moreover, a cross-section configuration [ by the side of a transparent material ] and/or transparent 
material side is good for a beam-of-light deviation object to use the prism sheet which has the concave 
convex which the cross-section configuration of the opposite side becomes from two or more unit prism. 
Moreover, the plane multilayer structure of a polarization segregant is good for the adjoining layer to 
consist of three or more-layer layers from which a refractive index differs mutually. In the optical 
oscillating direction of the 2-way a 2-way and the plane multilayer structure of ** and a polarization 
segregant cross at right angles mutually in a flat surface, it is good to constitute from a three or more- 
layer layer from which the refractive-index difference between the adjoining layers in one direction and 
the refractive-index difference between the adjoining layers in the direction of another side differ. 
Moreover, it is good to consider as the configuration which has the rotatory-polarization selection layer 
which consists of a cholesteric-liquid-crystal layer, and lambda / 4 phase contrast layers as a 
polarization segregant. And the liquid crystal display of this invention was considered as the 
configuration which used the above-mentioned back light as the tooth-back light source of a liquid 
crystal cell. 

[0008] Hereafter, the back light and liquid crystal display of this invention are explained in full detail, 
referring to a drawing. 

[0009] First, drawing 1 is the sectional view showing one gestalt of the configuration of the back light of 
this invention. As the back light of this invention is shown in this drawing, at least The light source 1, 
The transparent material 2 which carries out incidence of the light from this light source from a side 
face, and carries out outgoing radiation of the directive light which has the maximum reinforcement in 
the 1st predetermined direction, the beam-ofHight deviation object 4 which it intervenes between the 
polarization segregant 3 which has plane layer structure, and said transparent material and a polarization 
separation film, and the light of said 1st predetermined direction is deflected in the 2nd predetermined 
direction in which the polarization segregation of a polarization segregant serves as max, and acts as 
Idemitsu towards a polarization segregant — since — it is constituted. The light source uses a cold 
cathode tube etc. 

[0010] A transparent material 2 carries out outgoing radiation of the light source light which carried out 
ON light from the side face from an outgoing radiation side, and it has the property which carries out 
outgoing radiation of the directive light which has the maximum reinforcement in the 1st predetermined 
direction (sign 5 in drawing) so that it may illustrate to drawing 1 - drawing 6 . Especially if the quality of 
the material of a transparent material has the property to make light penetrate efficiently, it will not be 
limited, for example, they are acrylic resin, such as PMMA, polycarbonate resin, glass, etc. Like, the 1st 
predetermined direction 5 is the direction of the opposite side in the light source 1 which was shown in 
drawing 1 - drawing 5 and which has been arranged near the side edge side of a transparent material to 
the direction of a normal of a transparent material outgoing radiation side, when it generally thinks on 
the basis of the outgoing radiation side 6 of a transparent material. As an approach of carrying out 
outgoing radiation of the diffused light (this diffused light not being perfect diffusion light without 
directivity) from a transparent material as a directive light which has the maximum brightness, it has the 
configuration of a transparent material in the 1st predetermined direction 5, and a transparent material 2 
is made to have with a light-scattering means as abbreviation plate-like (the shape of a wedge to which 
thickness becomes thin as it keeps away from the transparent material side edge side which arranges 
the light source strictly etc.). [ whether the light-scattering layer which distributed light-scattering 
agents, such as a silica, is prepared by printing etc., and the outgoing radiation side of ** transparent 
material is made to contact optically into resin as a light-scattering means, and ] ** ( drawing 2 ) 
[ whether into resin, the light-scattering layer 7 (it usually considers as the shape of a dot etc.) which 
distributed light-scattering agents, such as a silica, is formed by printing etc., and the field of the 
opposite side is optically contacted in the outgoing radiation side of a transparent material, and ] Make 
the outgoing radiation side of a transparent material into a split face, make the field (rear face) of the 
opposite side into a split face with ** outgoing radiation side, or ( drawing 4 ) inside ** transparent 
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material ** As a light-scattering agent The matter of the translucency which has a different refractive 
index from the matter (for example, PMMA: refractive index 1.49) which constitutes most transparent 
materials What is necessary is just to adopt either which the whole light guide plate makes contain (for 
example, the silicone resinrefractive index 1.43) 1 or less % of the weight in magnitude with a particle 
diameter of 5 micrometers or less, and makes the ingredient of a transparent material itself light- 
scattering nature ( drawing 5 ). If particle diameter is larger than 5 micrometers, even if the directivity of 
the outgoing radiation light from a transparent material will approach perfect diffusion light and a content 
will exceed 1 % of the weight, the brightness homogeneity of a transparent material outgoing radiation 
side gets worse and is not desirable. In addition, in the case of the so-called 2 LGT type back light 
which establishes the light source near the both-sides end face, in case thickness of a transparent 
material is made thin as it keeps away from the light source, a transparent material will consider as the 
configuration where a central part is the thinnest, and the 1st predetermined direction 5 and 5a of a 2- 
way will exist so that drawing 6 may show. 

[0011] The beam-of-light deviation object 4 is a means which carries out ON light of the light of the 1st 
predetermined direction 5 which carries out outgoing radiation from a transparent material 2, and acts 
as Idemitsu as a light of the 2nd predetermined direction 8 to change the course of a beam of light, as 
shown in drawing 7 and drawing 8 . In the back light of the configuration of drawing 7 , the beam-of-light 
deviation object 4 is a prism sheet on which a cross section uses the triangular prism of the triangular 
triangle pole as unit prism, it has the prism structure which arranged many unit prism, and the cross- 
section configuration by the side of a transparent material constitutes the abbreviation configuration for 
V characters with the irregularity by prism structure. In this case, outgoing radiation of the beam of light 
of the 1st predetermined direction which carried out outgoing radiation is changed and carried out to a 
prism sheet in the 2nd predetermined direction by the total reflection after ON light and inside prism 
from a transparent material. In addition, in drawing 7 , the slant face of the cross-section triangle of 
triangle pole prism is the scalene triangle which made the light source side the steep incline rather than 
the anti-light source side. This is for standing an inclination for example, in the direction of a normal etc. 
with a beam-of-light deviation object about a directive light which inclines and acts as Idemitsu from a 
transparent material outgoing radiation side. Moreover, a transparent material side is a prism sheet 
which consists of many triangular prism with which it can set to the back light of the configuration of 
drawing 8 , and the cross-section configuration of the opposite side constitutes the abbreviation 
configuration for V characters contrary to drawing 7 as for the beam-of-light deviation object 4 (the 
prism sheets of drawing 7 are a front flesh side, on the contrary an arranged configuration about a prism 
side). In this case, outgoing radiation of the travelling direction is deflected and carried out as a beam of 
light of the 2nd predetermined direction 8 from a transparent material according to a refraction 
operation according the beam of light of the 1st predetermined direction 5 which carried out outgoing 
radiation to the prism of the plane of incidence of the beam-of-light deviation object 4, and an outgoing 
radiation side. In addition, in drawing 8 , the slant face of the cross-section triangle of triangle pole prism 
is the scalene triangle which made the anti-light source side the steep incline rather than the light 
source side. This is for standing for example, the direction of a normal, etc. and an inclination with a 
beam-of-light deviation object about a directive light which inclines and acts as Idemitsu from a 
transparent material outgoing radiation side. However, an isosceles triangle is sufficient when directivity 
is weak. If it is the ingredient of the property to make light penetrate efficiently, as these prism sheets, 
it will function, for example, there are acrylic resin, such as polyester resin, such as a polycarbonate 
(PC) and polyethylene terephthalate (PET), and polymethylmethacrylate (PMMA), glass, etc. The prism 
sheet which used ultraviolet-rays hardening resin and formed the prism configuration on base films, such 
as PET and PC, especially with the point which can form a detailed prism configuration with a sufficient 
precision is desirable, and it is desirable also from the point of having excelled most at mass-production 
nature. In this case, the larger one of the refractive index of the prism formed with ultraviolet-rays 
hardening resin is desirable, and it is specifically 1.5 or more still more preferably 1.4 or more. In addition, 



-7- 



what is necessary is just to use the technique of an indication for JP, 5-1 6901 5, A, in order to form a 
prism configuration with ultraviolet-rays hardening resin on a base film. That is, if it exfoliates from the 
roll intaglio which rotates the solidified ultraviolet-rays hardening resin with a base film by a prism 
configuration carrying out coating restoration of the ultraviolet-rays resin liquid, and subsequently to 
this supplying a base film to the rotating roll intaglio which has a reverse toothing-like crevice after 
being in the condition pressed and pressed to the roll intaglio, carrying out UV irradiation from on the 
resin liquid of a printing plate and stiffening resin liquid, a prism sheet can carry out continuation 
manufacture. 

[0012] As a polarization separation means 3 of this invention, a configuration uses what has multilayer 
structure by the plane. One gestalt of the back light using the polarization segregant 41 of the plane 
multilayer structure of a refractive index is mutually shown in drawing 10 . The polarization segregant 41 
has plane multilayer structure, and the refractive indexes of the plane matter layers which adjoined 
mutually differ. If a plane matter layer has translucency, especially the quality of the material will not be 
limited, but will be acrylic resin, such as polyester resin, such as polyethylene terephthalate (PET), a 
polycarbonate (PC), and polymethylmethacrylate (PMMA), TAC (cellulose triacetate), glass, a silica, 1TO 
(Indium Tin Oxide), etc. The polarization segregant which has the plane multilayer structure from which a 
refractive index differs mutually uses the phenomenon (polarization segregation) in which the 
transmitted light and the reflected light polarize, in case a beam of light penetrates the interface from 
which a refractive index differs. The beam-of-light angle of incidence with which this polarization 
segregation is strengthened most is known as whenever [ brewster's-angle ]. In addition, if the plane 
matter (refractive-index n'>n) of one sheet in air (refractive index n= 1) is used when a beam-of-light 
angle of incidence is whenever [ brewster's-angle ] for example P wave intensity ratio of the S wave of 
the reflected light, and the transmitted light — Ts/Tp=(2n / 1+n'2) 4 In order to become and to obtain 
strong polarization segregation, although a plane matter layer is made into the multilayer more than two- 
layer at least, it is more preferably made into the multilayer structure of five or more layers three or 
more layers. In addition, light with the plane of vibration of light parallel [ a P wave ] to plane of 
incidence and an S wave mean light with the plane of vibration of light perpendicular to plane of 
incidence here. If unpolarized light carries out incidence to such a polarization segregant, while a beam 
of light with many P wave components will be penetrated among the light which carried out the linearly 
polarized light, it is reflected and the beam of light with many other S wave components advances 
towards a transparent material side. As for the transmitted light, plane of polarization of the reflected 
light is the linearly polarized light light which intersects perpendicularly. And the beam of light returned 
to the transparent material is changed into a condition [ **** /-less ] from a polarization condition, and 
again, outgoing radiation of it is carried out to a polarization segregant, and it is reused by the light- 
scattering function with which the transparent material was usually equipped to it. the beam of light by 
which outgoing radiation was carried out from the transparent material follows such a path — very 
efficient — a quantity of light loss — it is few and polarization light is obtained. In addition, the 
conversion in the condition [ **** /-less ] from a polarization condition can also use the reflective 
sheet arranged to the rear-face side of a transparent material etc. 

[0013] Moreover, as what has such structure, although the polarization separation means 3 of this 
invention is plane multilayer structure and it is constituted above two-layer at least, as shown in 
drawing 1 6 , the multilayer structure which carried out the laminating of the layer which has a 
refractive-index anisotropy so that the main shafts might differ by turns can also be used, for example. 
The layer which has a refractive-index anisotropy can be obtained by the approach of extending them 
that what is necessary is just the matter which shows refractive-index anisotropics within a field, such 
as polycarbonate system resin, polyester system resin, polyvinyl alcohol system resin, and cellulose 
acetate system resin, as indicated by JP.3-75705.A. 50 are the polarization segregant 50 with the plane 
multilayer-structure object with which the refractive-index difference between the adjoining layers in 
one direction differs from the refractive-index difference between the adjoining layers in the direction of 
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another side in the optical oscillating direction of the 2-way which intersects perpendicularly mutually in 
a flat surface and which consists of a three or more-layer layer among drawing 1 6 . In this drawing, the 
configuration of four layers the layers 51-54 which it has carried out [ configuration ] the laminating of 
the refractive-index anisotropy to this order hias shown notionally the polarization segregant 50 which 
consists of such a plane multilayer-structure object. For example, the refractive index to the beam of 
light which vibrates in the direction of a x axis of layers 51, 52, 53, and 54 is nX substantially. It is the 
same, therefore refractive-index difference deltanX between the adjoining layers in the direction of a x 
axis (= |nX-nX |) is zero substantially. And both the refractive indexes to the beam of light which 
vibrates in the direction of the y-axis of a layer 51 and a layer 53 are nY(s)1, and both the refractive 
indexes to the beam of light which vibrates in the direction of the y-axis of a layer 52 and a layer 54 are 
nY(s)2 (nY1 !=nY2), therefore there is no refractive-index difference deltanY between the adjoining 
layers in the direction of the y-axis (= |nY1-nY2|) substantially at zero. From these, it is refractive-index 
difference deltanX between the adjacent layers in the direction of a x axis. Refractive-index difference 
deltanY between the adjacent layers in the direction of the y-axis It is in a condition which differ 
substantially. Polarization is separable if the polarization segregant which consists of a plane multilayer- 
structure object with which the refractive-index difference between the adjacent layers in one direction 
differs from the refractive-index difference between the adjacent layers in the direction of another side 
in the optical oscillating direction of the 2-way which intersects perpendicularly mutually in such a flat 
surface is used. That is, reflection of the light which vibrates in the direction (for example, the direction 
of the y-axis) of [ with a larger refractive-index difference ] is larger than reflection of the light which 
vibrates in the direction (for example, the direction of a x axis) of [ with a smaller refractive-index 
difference ], and transparency of the light which vibrates in the direction (for example, the direction of a 
x axis) of [ with a smaller refractive-index difference ] is larger than transparency of the light which . 
vibrates in the direction (for example, the direction of the y-axis) of [ with a larger refractive-index 
difference ]. And a more desirable mode is the case of zero substantially [ the refractive-index 
difference of the smaller one ]. Then, do not reflect the light which vibrates in the direction which gives 
the refractive-index difference of the smaller one, and it is penetrated. That is, in the optical oscillating 
direction of the 2-way which intersects perpendicularly mutually in a flat surface, in one direction (for 
example, the direction of a x axis), the refractive index between adjacent layers is substantially the 
same, and it is business in another direction (for example, the direction of the y-axis) about the 
polarization segregant which consists of plane multilayer structure from which the refractive-index 
difference between adjacent layers differs. If such a polarization segregant is used, polarization is 
separable in the more desirable condition (for example, light which penetrates the light which vibrates in 
the direction of a x axis, and vibrates in the direction of the y-axis reflection). Of course, the one even 
in this case of polarization separability ability where the value of the refractive-index difference of the 
larger one is larger is high. The reason is taken in the light which will vibrate in the direction of a x axis if 
the above-mentioned example explains, and since the refractive index of the plane multilayer-structure 
inside of the body is homogeneity substantially, surface reflection of the plane of incidence of a plane 
multilayer-structure object and an outgoing radiation side slight at two places only takes place, however, 
**** which the refractive index of the plane multilayer-structure inside of the body adjoins if it takes in 
the light which vibrates in the direction of the y-axis — since it differs between the layers of that, 
surface (interface) reflection takes place to the plane of incidence of a plane multilayer-structure object 
and an outgoing radiation side, and a list between each layer of the plane multilayer-structure inside of 
the body. Therefore, the more there are many number of layerses of a polarization segregant, surface 
(interface) reflection takes place and, the more the light which vibrates in the direction of the y-axis is 
reflected. In this case, the incident angle of the beam of light with which polarization segregation serves 
as max is near [ which was stood to the field of a plane multilayer-structure object ] the direction of a 
normal. In addition, as an approach of measuring the condition of deviation separation, the linearly 
polarized light the linearly polarized light and the oscillating direction of light cross at right angles 



-9- 



mutually can be used. 

[0014] Moreover, as a polarization segregant which has the plane multilayer structure used as the 
polarization separation means 3 of this invention, the polarization separation film using liquid crystal, 
especially cholesteric liquid crystal can also be used. Although cholesteric liquid crystal discovers the 
above rotatory-polarization selection properties based on helical molecular arrangement, the light which 
carried out incidence in parallel with the helical shaft of a planar array is divided into the two circular 
polarization of lights, right handed rotation and levorotation light, one side penetrates, and another side 
j s reflected. This phenomenon is known as circular polarization of light dichroism, and if the direction of 
the rotatory polarization of the circular polarization of light is suitably carried out to incident light, 
scatter reflection of the circular polarization of light with the same direction of the rotatory polarization 
as the helical shaft orientations of cholesteric liquid crystal will be carried out alternatively. The greatest 
rotatory-polarization light scattering is the wavelength lambda 0 of the following formula 1 . It is 
generated. 

[0015] lambdaO =nAV-p [Formula 1] 

[0016] Here, it is an average refractive index within the flat surface where a helical pitch and p cross at 
right angles, and a helical shaft and nAV cross at right angles. Wavelength bandwidth deltalambda of the 
reflected light at this time is shown by the following formula 2. 
[0017] delta lambda=delta n-p [Formula 2] 

[0018] Here, it is deltan=n||-n**. The greatest refractive index within the field where a helical shaft and 
n|| cross at right angles, and n** are the greatest refractive indexes within a field parallel to a helical 
shaft. Moreover, wavelength lambdapsi of the selective-scattering light of the light which carried out 
incidence aslant to the helical shaft of a planar array is lambda 0. Comparing and shifting to a short 
wavelength side is known. It becomes possible [ also using only the light of a certain wavelength 
alternatively, or also using also to the white light by controlling the helical pitch p of cholesteric liquid 
crystal, and refractive-index difference deltan so that it may be possible and wavelength bandwidth 
deltalambda of the reflected light may cover all light regions ] using the above-mentioned property. 
[0019] As cholesteric liquid crystal, the chiral NEMATEKKU liquid crystal compound which combined 2- 
methylbutyl radical of optical activity, 2-methyl butoxy radical, and 4-methyl hexyl group with the end 
group of nematic liquid crystal compounds, such as a Schiff base, an azo system, an ester system, and a 
biphenyl system, is desirable. Moreover, as cholesteric liquid crystal, macromolecule cholesteric liquid 
crystal is an ordinary temperature solid-state, and is the point which can fix the chiral physical 
properties, and is one of the desirable ingredients. Generally, although a polymer liquid crystal is the 
macromolecule which introduced into the location of a principal chain, a side chain or a principal chain, 
and a side chain the meso gene radical which presents liquid crystal, it can also obtain macromolecule 
cholesteric liquid crystal by introducing a cholesteryl radical into a side chain. In this case, in order to 
introduce a cholesteryl radical into a side chain, it is obtained by introducing into principal chain 
polymers, such as vinyl polymer, such as a polysiloxane or an ethylene-vinylacetate copolymer, through 
the spacer (molecule) which separates a suitable distance, or carrying out the polymerization of the 
vinyl monomer which has a cholesteryl radical. 

[0020] One circular polarization of light component (right-handed rotation or left-handed rotation) is 
penetrated with cholesteric liquid crystal, and the circular polarization of light component of another 
side reflects the polarization segregation by cholesteric liquid crystal. As a liquid crystal display, since 
not the circular polarization of light but the linearly polarized light is used as incident light, it is usually 
desirable to use together 1 / 4 phase-contrast plate which changes the circular polarization of light into 
the linearly polarized light. In addition, the operation of this cholesteric liquid crystal, and 1 / 4 phase- 
contrast plate is reported by "SID 90 DIGEST, p1 10-1 10, Polariaing Color Filters Made From 
Cholesteric LCSiliconer", etc., for example. When using cholesteric liquid crystal, although a cholesteric- 
liquid-crystal layer, and lambda / 4 phase contrast layers may be used as a polarization separation 
means by which the air space and the matter layer of other solids were made to intervene in between, 
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without making it stick, as for both layers, it is desirable [ layers ] to make it stick and to consider as 
the plane two-layer structure of two-layer structure at least. The polarization segregant to which the 
adhesion laminating of a cholesteric-liquid-crystal layer, and lambda / 4 phase contrast layers was 
carried out can be used as a film-like polarization segregant. Of course, lambda / 4 phase contrast layer 
side is made into a liquid crystal cell side, it makes a cholesteric-liquid-crystal layer side a transparent 
material side, and arrangement uses. Although it is theoretically good also as another object, when a 
quantity of light loss produces a cholesteric-liquid-crystal layer, and lambda / 4 phase contrast layers 
by reflection by the interface between a solid-state/gas, components mark also increase and it is not 
desirable. Although it depends for whenever [ beam-of-light incident angle / with which the polarization 
segregation by the cholesteric-liquid-crystal layer is strengthened most ] in the direction of orientation 
of cholesteric liquid crystal, it is most desirable from a viewpoint of the application to a liquid crystal 
display to arrange the direction of orientation of cholesteric liquid crystal so that it may be mostly in 
agreement in the direction of a normal which the maximum reinforcement of a polarization beam of light 
formed to the plane polarization segregant. In order to arrange the orientation of cholesteric liquid 
crystal, rubbing of the base materials, such as a high polymer film, was turned up by the well-known 
rubbing method, and cholesteric liquid crystal may be applied, or the ultraviolet-rays orientation 
technique using a well-known polarization light may be used. 

[0021] In addition, when using the polarization segregation of cholesteric liquid crystal, it becomes that 
to which the polarization segregation by whenever [ in the interface of a cholesteric-liquid-crystal layer 
/ said brewster's-angle ] and the polarization segregation of cholesteric liquid crystal were joined. In 
being near, it suits in slight strength but, as it becomes a bimodal property, when the direction is far. 
However, the direction is usually mostly in agreement in the direction of a screw axis of cholesteric 
structure. 

[0022] As mentioned above, in the back light of this invention, using the beam-ofHight deviation object 
which mentioned above the direction of outgoing radiation of directive light, such as the diffused light 
which has the maximum reinforcement in the 1st predetermined direction which carried out outgoing 
radiation from the transparent material, it can be made to be able to deviate in the 2nd predetermined 
direction (direction where the polarization segregation of a polarization segregant serves as max 
substantially), and can be made the polarization separation means of plane multilayer structure which 
was described above. Consequently, efficiency for light utilization can be improved taking advantage of 
the polarization separative power of a polarization separation means to the maximum extent. And since 
a polarization segregant is a plane, compared with the case where it has multilayers on a slant face, it 
becomes a thin back light and is not bulky. 

[0023] In addition, further, the back light of this invention may use together a diffusion sheet, a lens 
sheet as well as [ conventionally ] a well-known back light (refer to drawing 1 1 - drawing 13 ), etc. if 
needed, and is not limited to this explanation in the range which does not deviate from the meaning of 
this invention. 

[0024] And the liquid crystal display of this invention can consist of using the above-mentioned back 

light as the tooth-back light source of a liquid crystal cell. 

[0025] 

[Example] Hereafter, an example and the example of a comparison explain this invention further. 
[0026] (Example 1) As shown in drawing 14 , as the transparent material 2 which carried out outgoing 
radiation of the diffused-light line which has the maximum reinforcement in the light source 1 and the 
direction of slant, and carried out printing formation of the dot-like light-scattering layer 7 in the rear 
face, and a polarization segregant 42 The plane multilayer-structure object which becomes order from 
the PET (polyethylene terephthalate resin) layer 43, the cholesteric-liquid-crystal layer (the direction of 
a screw axis of cholesteric structure is the direction of a normal of a PET stratification plane) 44, 
lambda / 4 phase contrast layers 45, and the TAC (cellulose-triacetate resin) layer 46 from a plane-of- 
incidence side, the beam-of-light deviation object 4 which is the prism sheet which unit prism consisted 
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of triangle pole prism (scalene triangle to which the cross section made the light source side the steep 
incline rather than the anti-light source side), and turned prism irregularity to the transparent material 
side — and The back light of a configuration of that have arranged the optical diffuse reflection sheet 9 
which consists of a white polyethylene terephthalate sheet to the transparent material rear-face close- 
attendants side, and diffusing power has arranged the weak diffusion sheet 10 between said beam-of- 
light deviation objects 4 and polarization segregants 42 was produced. At this time, the polarization shaft 
of the beam of light which carries out outgoing radiation from the transparency directional axis and the 
polarization segregant 42 of polarization light of a polarizing plate by the side of the transparent material 
of a liquid crystal panel (not shown) was made in agreement, and it considered as arrangement which 
polarization light penetrates best. Total reflection of the beam of light from the light source is carried 
out in the transparent material 2 interior, it acts in the direction of slant as Idemitsu from an outgoing 
radiation side, and carries out total reflection of this beam of light within the prism of the beam-of-light 
deviation object 4, and it let the polarization segregant 42 pass after changing into the beam of light of 
almost facing up in a drawing, and it was made it to carry out incidence to the liquid crystal panel which 
has a TN liquid crystal between two polarizing plates. 

[0027] When the brightness of the beam of light by which makes a liquid crystal panel the transparent 
mode and outgoing radiation is carried out from the polarizing plate on the front face of a panel was 
measured, as compared with the case where a back light as shown in conventional drawing 1 1 is used, 
the maximum brightness (brightness of the direction which gives maximum) improved 40%. The total 
thickness of the back light at this time was set to 6mm, and became 1/10 or less [ of the total 
thickness at the time of using the so-called direct female mold back light ]. 

[0028] (Example 2) In the back light of an example 1, on the beam-of-light deviation object, the cross 
section considered the sense of a prism concave convex as the opposite orientation configuration the 
liquid crystal cell side as unit prism, using the triangle pole prism of the isosceles triangle which is 90 
degrees of vertical angles, and also the back light of an example 2 was produced like the example 1, and 
brightness was evaluated like the example 1 on it again. The maximum brightness improved 20%. 
[0029] (Example 1 of a comparison) In the example 2, the back light constituted from arrangement of a 
polarization segregant and a prism sheet (prism side liquid crystal cell side) sequentially from the 
transparent material outgoing radiation side side was produced using the same polarization segregant, 
and brightness was evaluated like the example 1. There was little improvement in the maximum 
brightness as 5%. 

[0030] (Example 3) As shown in drawing 15 , as a polarization segregant 47, the polycarbonate resin 
layer 48 and the polymethylmethacrylate resin layer 49 adjoined- by turns, and like the example 1, others 
produced the back light and evaluated brightness like the example 1 using the polarization segregant 
which has the plane multilayer structure of a configuration of having carried out a total of 50-layer 
laminating. The maximum brightness improved 60%. 

[0031] (Example 4) It replaced with the polarization segregant 42 of examples 1 and 2, and when the 
polarization segregant 50 which consists of 100 layers which carried out thermocompression bonding 
and carried out the laminating of what extended polyester resin as shown in drawing 16 so that the main 
shaft of the refractive index might intersect perpendicularly by turns was used, the respectively same 
improvement effectiveness in brightness as examples 1 and 2 was acquired again. 
[0032] (Example 2 of a comparison) In examples 1-4, the more the polarization segregation of a 
polarization segregant shifted the maximum direction of a directive light which carries out incidence to a 
polarization segregant on the strength from the direction used as max, the more brightness fell. When 
especially the brightness fall at the time of shifting 10 degrees or more was remarkable and having been 
shifted 25 degrees or more, change of a color was observed clearly. 
[0033] 

[Effect of the Invention] According to this invention, the use effectiveness of light can be improved with 
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a comparatively easy configuration. And since the polarization segregant of a back light is a plane, 
thickness can also be made thin and is the the best for thin-shape-izing of a liquid crystal display. 



[Translation done.] 



* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] The sectional view showing one gestalt of the back light of this invention. 

[Drawing 2] The sectional view showing one gestalt of a transparent material. 

[Drawing 3] The sectional view showing other gestalten of a transparent material. 

[Drawing 4] The sectional view showing other gestalten of a transparent material. 

[Drawing 5] The sectional view showing other gestalten of a transparent material. 

[Drawing 6] The sectional view showing other gestalten of a transparent material. 

[Drawing 7] The sectional view showing one gestalt of a beam-ofHight deviation object. 

[Drawing 8] The sectional view showing other gestalten of a beam-of-light deviation object. 

[Drawing 9] The perspective view showing the example of a configuration of a beam-of-light deviation 

object. 

[Drawing 10] The sectional view showing one gestalt of the back light of this invention which used 
multilayer structure for the polarization separation means. 

[Drawing 11] The sectional view showing the conventional back light and an example of a liquid crystal 
display. 

[Drawing 12] The sectional view showing the conventional back light and other examples of a liquid 
crystal display. 

[Drawing 13] The sectional view showing the conventional back light and other examples of a liquid 
crystal display. 

[Drawing 14] The sectional view showing other gestalten of the back light of this invention using the 
multilayer structure by cholesteric liquid crystal for a polarization separation means. 
[Drawing 15] The sectional view showing other gestalten of the back light of this invention which used 
the multilayer structure of use for the polarization separation means whenever [ brewster's-angle ]. 
[Drawing 1 6] The perspective view showing an example of the polarization segregant which has the 
plane multilayer structure which consists of a layer which has a refractive-index anisotropy. 
[Description of Notations] 

1 Light Source 

2 Transparent Material 

3 Polarization Segregant 

4 Beam-of-Light Deviation Object 

5 The 1st Predetermined Direction 
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6 Outgoing Radiation Side of Transparent Material 

7 Light-Scattering Layer 

8 The 2nd Predetermined Direction 

9 Reflective Sheet 

10 Diffusion Sheet 

30 Liquid Crystal Cell 

31 Polarizing Plate 

32 Polarizing Plate 

41 Polarization Segregant 

42 Polarization Segregant 

43 PET Layer 

44 KORESU Tele Rucksack Liquid Crystal Layer 

45 Lambda / 4 Phase Contrast Layers 

46 TAC Layer 

47 Polarization Segregant 

48 Polycarbonate Resin Layer 

49 Polymethylmethacrylate Resin Layer 

50 Polarization Segregant 

51-54 Layer which has a refractive-index anisotropy 

21 Light Source 

22 Transparent Material 

23 Light-Scattering Object 

24 Reflective Sheet 

25 Diffusion Sheet 

26 Prism Sheet 
26a Prism sheet 



[Translation done.] 
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